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1.0: INTRODUCTION 
1.1 Project background  
The crowdsourcing vegetable pilot project was implemented from March 2019 to the very 
beginning of 2021 by East-West Seed Knowledge Transfer (EWS-KT) and the Alliance of 
Bioversity International and CIAT, in collaboration with the World Vegetable Centre and the 
National Agricultural Research Organisation (NARO) of Uganda and notably the Bulindi Zonal 
Agricultural Research and Development Institute (BUZARDI) in Hoima district, Kyabigambire 
sub-county, Uganda. Hoima district was purposely selected for the project, because the Alliance 
and NARO already have collaboration here on participatory crop improvement, conservation of 
agrobiodiversity and adaptation to climate change, with the support of the CGIAR Research 
Program on Climate Change, Agriculture and Food Security (CCAFS). Hoima district is one of 
CCAFS’s climate-smart areas, where various interventions have been implemented to 
strengthen farmers’ adaptive capacity. This pilot project was implemented under the umbrella of 
a larger research project entitled Resilient Seed Systems for Climate Change Adaptation and 
Livelihood Security in East Africa, led by the Alliance and supported by the Government of the 
Kingdom of the Netherlands.  
1.2 Project objectives  
The main objective of this novel collaborative initiative was to support resource-poor farmers to 
cope better with climate change through increased availability and diversity of climate-smart 
vegetable varieties. In addition, the pilot project aimed at strengthening farmers’ capacity to 
make better use of vegetable crop diversity for multiple livelihood purposes, including nutrition 
and income generation (Recha et al., 2019). To become an expert in vegetable production 
requires excellent agronomic knowledge and skills about seed management (from selection to 
conservation), soil, water and nutrient management, pest and disease management, and harvest 
and post-harvest management. Historically, smallholder farmers in Hoima have grown some 
vegetables, including traditional ones, but never with the guidance of experts in the field. 
1.3 Scope of the report  
This review of the pilot project aims to 1) highlight the extent to which the project’s objectives 
were achieved, taking the limited operational time period into consideration; 2) assess, to the 
extent possible (given the outbreak of Covid-19, which seriously hindered field operations during 
much of 2020) the project’s positive and negative impacts - primary and secondary, direct and 
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indirect, intended and unintended; 3) assess to what extent the objectives of the project are 
consistent with beneficiaries’ requirements and the country’s priorities; and, 4) examine if the 
project’s benefits will continue after the pilot has ended. Project activities started on time and 
without difficulties, until the outbreak of Covid-19 and when Uganda went into a national 
lockdown. In March 2020, field activities had to be halted for several months. Only towards the 
end of 2020 could the project team resume its field activities to some extent. Communication 
with the farmers, however, was maintained as far as possible by using mobile phones. 
1.4 Project implementation strategy  
For the pilot, the crowdsourcing approach was used (Mwanguhya et al., 2020) through the 
application of the triadic methodology (Tricot) for farmer experimentation for climate adaptation; 
at the heart of the methodology is the triadic comparison of technologies (each farmer 
experiments with three “things,” but the pool of “things” can be much larger, e.g., 15 varieties of 
a crop). The technical field officer of EWS-KT prepared trial packages, each of which included 
seed samples of three varieties of each vegetable crop included in the pilot, in a randomized 
order, and disseminated them to key farmers hosting demonstrations. Vegetables included were 
cabbage, eggplant, onion, sweet pepper, tomato, African eggplant, Ethiopian mustard, 
nightshade and amaranthus (seed of the latter was obtained from the World Vegetable Centre, 
and multiplied at the Bulindi-ZARDI station). 
Every key farmer was responsible for her/his own trial (carried out on a small area of about 25m²), 
and would make various observations during growth and after harvest. For instance:  
- Which variety had the highest yield?  
- Which had the lowest?  
The key farmers marked these observations on an observation card with the help of the technical 
field officer, and the following season, farmers selected a variety that outperformed the rest and 
planted that variety alone on a 250m2 piece of land. 
1.5 Key project highlights  
The project commenced with an inception meeting to update all stakeholders about the initiation 
of the project, the implementation strategy and their roles and responsibilities. A small group of 
farmers then made an exchange visit to other EWS-KT project areas in Uganda to learn about 
all the steps and requirements of vegetable production. After the visit, 13 key farmers were 
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selected for the first pilot season, each of whom experimented with 3 varieties of a crop of their 
choice, while in the second season these farmers scaled up production of the one variety that 
had outperformed the rest after assessment of desirable traits. In addition, 7 new farmers were 
added in the second pilot season, taking it to a total of 20 key (pilot) farmers; the second group 
also experimented with 3 crop varieties of a crop of their choice. 
Of the 5 crops selected by farmers, 21 varieties were showcased on the demonstration plots 
complemented with nine varieties of 4 indigenous vegetables obtained from the World Vegetable 
Centre in Arusha, Tanzania, as shown in Table 1; the latter were multiplied with the help of the 
learning plot at Bulindi-ZARDI and donated to the Hoima community seed bank for further 
multiplication. Furthermore, the project conducted farmer field days in March and December of 
2020, attracting a total of 1,058 farmers (595 male and 463 female) from surrounding 
communities. During these events, production crop guides were distributed and farmers were 
also able to learn from their colleagues with superior knowledge on vegetable production; thus, 
encouraging peer to peer learning.  
Table 1: Seed received from the World Vegetable Centre and seed that was returned  
Crop  Variety code Quantity received Quantity returned 
African eggplant  Tengeru white  30g 500g 
DB3 30g 500g 
Ethiopian mustard MI_EL_L 40g 800g 
ST3 40g 1kg 
Nightshade BG 16 50g 300g 
PARIS 50g 400g 
Amaranthus UG_Am-9-ES-13-2 50g 3kg 
EX.Zim - sel 50g 2kg 
SS49 50g 600g 
 
2.0: EVALUATION FINDINGS  
2.1 Practices promoted and supported 
East-West Seed Knowledge Transfer facilitated implementation of extension services in the 
Hoima crowdsourcing vegetable pilot project for 2 cropping seasons where farmers were 
exposed to climate resilient varieties of different crops and several good agronomic practices 
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that include; soil and water conservation techniques, like blanket mulching and planting on 
ridges, alternating pesticides and fungicides according to their mode of action and active 
ingredients, proper plant spacing using the zigzag technique, use of 4Rs (right rate, right source, 
right placement and right timing) in fertilizer application, improved seedling raising techniques 
(photos 1 and 2), like construction of raised ground nurseries and seedling houses, raising 
seedlings in seed trays, leaf pots and sterilizing planting media, use of non-chemical pest control 
methods, such as use of sticky traps, pheromone traps, and trellising of tomatoes (photo 3). 
The first season, there were 16 (7 male and 9 female) early adoption farmers involved, who mostly 
learnt from the demonstration (pilot) farms of the key (pilot) farmers. This number increased to 
35 (16 male and 19 female) during the second season. The increase was due to the fact that 
farmers in the local communities were starting to note very good vegetable harvests and high 
returns by key (pilot) farmers and early adopters. Thus, a total of 51 adoption farmers joined the 
initiative of whom the project team managed to track their efforts and progress during the 
implementation period.   
 
Photo 1 and 2. Improved nurseries promoted by the project. East-West Seed Knowledge 
Transfer Uganda/E. Kabakoyo 
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Photo 3. A tomato demonstration garden with novel soil and water management techniques and 
trellising. Credit: East-West Seed Knowledge Transfer Uganda/E. Kabakoyo 
2.2 Relevance of the project 
This project is consistent with the Uganda Vision 2040, that stipulates that Uganda is mainly 
dominated by smallholder farmers engaged in food and industrial crops, forestry, horticulture, 
fishing and livestock farming. The document further states that agriculture productivity of most 
crops has been reducing over the last decade mainly due to a number of factors, including: high 
costs of inputs, poor production techniques, limited extension services, over dependence on 
rain-fed agriculture, limited markets, land tenure challenges and limited application of technology 
and innovation. 
As a way of increasing agricultural productivity, the Ugandan government seeks to do the 
following: invest in the development of all major irrigation schemes in the country; ensure 
continued investment in technology improvement through research for improved seeds, breeds 
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and stocking materials; and reform the extension system in the country to increase information 
access, knowledge and technologies to the farmers; all aimed at enhancing food security, 
improving livelihoods for low-income groups and empowering disadvantaged groups of society 
like rural women, youth and the disabled. The pilot project had very similar objectives, with a 
focus on introducing climate resilient crop varieties and improved techniques to enhance yield, 
nutrition and income.  
2.3 Effectiveness of the project 
2.3.1 Achieving project targets 
A number of targets were set at the start of the pilot project. Table 2 indicates which activities 
were implemented and the level of success of attaining the targets. All the project objectives 
were achieved and the extent of performance was exceptionally good. For instance, the project 
reached out to 1,058 direct beneficiaries (595 male and 463 female) through organized learning 
events and trainings. Forty four percent were women, which is a good percentage in terms of 
engaging female farmers (Kalyebara, 2003).  It is also worth noting that all demonstration gardens 
were properly established and the size of field per variety was increased from 25m2 to 83m2 as 
originally planned, to enable the farmers and the project team to obtain reasonable results for 
comparison purposes.  
 
Table 2: The effectiveness of the project in meeting targets    
Indicators Target Achieved  Remark 
Number of farmers trained  1,000 1,058 106% exceeded target 
Number of demonstration plots 20 20 100% achieved target 
Field size per variety  25m2 83m2 332% exceeded target 
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2.4 Impact of the project approach  
 
Photo 4. An adoption farmer, Night Generoza (photo used with permission). Credit: East-West 
Seed Knowledge Transfer Uganda/A. Turyamahura 
One of the project protagonists is Night Generoza, a primary school teacher now turned 
vegetable farmer. She is a resident of Hoima city, West division, Kihomboza Ward, Rwenkobe 
cell, and a single mother of 3 boys who are all still going to school. In March 2020, during total 
lockdown due to the COVID-19 pandemic, Night met Kaija Innocent, who was a key farmer in 
the project. Mr. Innocent usually came to her trading center with 2 or more boxes of tomatoes 
from his pilot plot, which were sold immediately upon arrival. She had great admiration for him 
because of his ability to earn daily, based on the tomato production. Night, although a teacher, 
was out of work but still having to provide for her family’s basic needs. 
This led Night to approach Mr. Innocent and after a long conversation in which he explained the 
multiple benefits of vegetable production (as compared to cereal production), he offered to 
support her with technical advice to also start vegetable growing. From nursery bed production, 
to harvesting. 
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She says that, “I am now a proud farmer, because with the tomato production I can earn in 1 or 
2 weeks the monthly salary I earn as a civil servant.” She remarked that farmers around her have 
admired the technologies in her garden, although they have not yet adopted them.   
Her future plan is to buy her own land (as she is currently using family land) and increase the 
acreage for vegetable production.  
Night’s story demonstrates that the project has contributed to the farmers’ livelihoods and 
knowledge in different ways, strengthening farmer knowledge and building new capacities to 
grow and market vegetables.  
The outcomes and impact were highlighted in national media: 
Kasemiire, C. (2020) He ditched tobacco for vegetables. Daily Monitor, March 21. 
https://www.monitor.co.ug/Magazines/Farming/He-ditched-tobacco-vegetables/689860-
5499526-view-asAMP-13mbk2/index.html 
NBS TV Uganda, (2020) Hoima takes up climate resilient vegetables, March 9. 
https://www.youtube.com/watch?v=IPYpcWJRjIs 
Mugeerwa, F. (2020) My school fees “grows” on traditional vegetables. Daily Monitor, 
November 28, https://www.monitor.co.ug/uganda/magazines/farming/my-school-fees-grows-
on-traditional-vegetables--3212382 
2.4.1 Impact of project approach on average crop acreage, yields and income 
a. Impact of knowledge transfer to vegetable seed preference and production 
In the pilot trails, hybrid varieties denoted with F1 (meaning first filial generation or the initial cross 
between 2 genetically distinct plants) outperformed local varieties (for which home-saved seed 
was used) and open pollinated varieties (OPVs) by almost 100% (and more for tomato) despite 
all varieties being planted on the same piece of land of 83m2, and grown using the same 
agronomic practices (Table 3). Only sweet/green pepper stood out from the other crops with a 
well-performing local variety that outperformed all others. This was attributed to the possibility 
of this variety being climatically well-adapted to the area, more than the other sweet/green 
pepper varieties.  
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Table 3. Farmer crop production during the project implementation 
Hybrid varieties OPVs and Local varieties 













Nuzata F1 1 833 Copenhagen 1 607 
Indica F1 3 930 Gloria 1 293 
Total average 882 Total average 450 
Eggplant 
#3618 F1 1 420 Local variety 1 250 
Munira F1 3 468 Long purple 3 324 
Arjani F1 5 576 Black beauty 2 360 
Total average 488 Total average 311 
Onion 
Red creole 1 433 Local variety 1 267 
Super yali 1 473    
Total average 453 Total average 267 
Sweet pepper 
Mekong 1 493 California 
wonder 
2 207 
Kaveri F1 4 573 Local variety 1 723 
Total average 533 Total average 465 
Tomato 
Kipato 3 783 Cal-j 2 227 
Platinum F1 2 1057 Tengeru 2 375 
Padma F1 8 1102 Riogrand 3 414 
Imara F1 3 1248 Farmer’s variety 1 440 
Total average 1048 Total average 364 
 
In Table 4, it can be seen that before the training, only 35.7% of farmers were using improved 
seeds, with 50% using a local type. After training, 85.2% of farmers were using improved seeds 
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Table 4: Type of vegetable seeds used before the training 
Type of seeds Freq. Percentage Cum. 
Improved seeds 10 35.7 35.7 
Local seeds 14 50.0 85.7 
Mixed seeds 4 14.3 100.00 
Total 28 100.00  
Table 5: Type of vegetable seeds used after the training 
Type of seeds Freq. Percentage Cum. 
Improved seeds 23 85.2 85.2 
Local seeds 2 7.4 92.6 
Mixed seeds 2 7.4 100.00 
Total 27 100.00  
 
b. Cost benefit analysis for off-season and in (on)-season vegetable production 
The results in Figure 2 show the expected average costs and income from the sales of different 
vegetables. During off-season production, the average expected income was Ugx 2,380,909 
from tomato, Ugx 664,000 from cabbage and Ugx 500,000 from onion. The average expected 
income during in (on)-season production is Ugx. 357,500 for tomatoes and Ugx 387,500 for 
cabbage. 
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Figure 2: Expected costs and income from on-season and off-season vegetable production in 
Hoima 
Off-season production of tomatoes resulted in higher profits compared to in-season production. 
Farmers can obtain profit of up to 86% from onions, 85.7% from tomatoes and 84.1% in 
eggplant (Table 6).  For in (on)-season production, they can obtain a profit of 73.7% in cabbage 
and 40.9% in eggplant. These results confirmed that it is more profitable to produce vegetables 
off-season compared to in (on)-season. 
Table 6: Average profit estimates for on-season and off-season vegetable production 
Percentage seasonal profit  Cabbage Egg plant Green pepper Tomato Onion 
Off season profit estimate (%)  76.2 84.1 54.3 85.7 86.0 
On season profit estimate (%) 73.7 40.9 4.2 34.4  
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The main market channels for vegetables in Hoima are neighbours and middlemen 
(intermediaries), who buy and take the products to major towns in Uganda (Figure 3). The 2 
account for 31% each of the total market, followed by the local market with 30%.  
 
Figure 3: Available marketing opportunities and point of sales for vegetables in Hoima, Uganda 
2.5 Diffusion of project benefits 
The participant farmers reported positive contribution of the vegetables in different aspects of 
their lives (Figure 4). About 78.9% of farmers agreed that the project has increased the level of 
adoption of vegetable farming technologies and use of improved seeds, 84.2% mentioned it 
increased food production, while 73.7% and 63.2% stated that it increased the volumes sold 
and contributed to good health, respectively. 
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Figure 4: The impact of the vegetable project on the communities in Hoima 
2.6 Sustainability arrangements (how results will be sustained)  
As a result of the accrued direct and indirect benefits, the majority of pilot farmers expressed 
that they will continue with vegetable production. When asked about their short and long-term 
plans concerning vegetable production, it was found that the majority of farmers plan to:  
● Start producing a mix/number of vegetables 
● Purchase irrigation equipment for off-season production 
● Expand production area/acreage 
● Increase tomato production due to their reliable and ready market 
● Look for bigger markets to reduce exploitation by intermediaries.  
In order to ensure successful continuation of vegetable production, the project team developed 
an exit strategy. Farmers have been connected to the following: 
● Agro input dealers are the main sources of improved seeds, pesticides, fungicides and 
fertilizers.  
● The National Agricultural Research Organization will continually provide technical and 
collaboration in vegetable research. 
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● East-West Seed Knowledge Transfer and other supporting organizations, such as the 
Alliance of Bioversity International and CIAT, and the World Vegetable Centre, will 
continue the support and guidance. 
● The Hoima community seed bank will serve as a repository of different plant genetic 
materials at community level, where farmers can continuously borrow some good 
performing open pollinated vegetable varieties for continuous production. The farmers 
can also save the seeds in the seed bank. The seed bank is connected with NARO and 
other supporting NGOs to continuously provide new materials, technical advice and 
future research programs in vegetable production. 
In addition to the project exit strategy, farmers have their own initiative of forming vegetable 
production groups to better access credit, farming inputs and do collective bargaining in order 
to attain better markets and prices. Currently, four such groups have been formed each with 30 
members. These groups are supported by at least one former key farmer who went through two 
seasons of intense vegetable good agronomic practice training by EWS-KT. 
3.0: LESSONS, CONCLUSIONS AND RECOMMENDATIONS 
3.1 Lessons learned: what has worked, what has not worked and what could be scaled 
The team reviewed, with the farmers’ feedback, key aspects of the project, including (a) the key 
extension and market linkage approaches being used during implementation of the pilot project, 
such as the use of key farmers, demo plots to share knowledge, farmer field day events and 
market mapping and linkage activities; and (b) the project approach in ensuring inclusiveness 
(like gender mainstreaming and social inclusion). 
3.1.1 What has worked?  
● The use of key farmers in different villages as the main project extension outreach 
strategy was deemed to be effective as peer farmers showcased willingness to actively 
participate in the learning events led by trusted key farmers in these communities. 
● Farmers have learnt the variation in traits of different crop varieties under the same 
environmental conditions based on demos set within the operational area. This has given 
them options to choose the best performing varieties within their area for improved 
production and productivity. 
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● Provision of key inputs to establish demo plots was an effective way of getting key 
farmers to participate in hosting demonstration plots. 
● Selection of socially recognized farmers as key farmers, was vital in enabling them to 
perform and sustain their roles as a “champion” to other vegetable farmers and peer 
educators of promoted technologies. 
● Demonstration plots were an effective way of disseminating new technologies and 
practices, as peer farmers evidenced the benefits of the new practices and technologies, 
thus leading to the adoption of these practices.  
● Farmer field days enabled the project team to reach out to more farmers. Farmers had 
an opportunity to receive training from fellow farmers on vegetable farming, covering a 
range of aspects, from seedling production, to pest and disease management, to post-
harvest handling. In addition, key to a successful farmer field day was the ability to 
showcase the productivity increase at the demo farm. Thus, many farmers became 
interested in the new technologies and practices when they saw the prominent results 
with their own eyes. 
3.1.2 What did not work? Why? 
● Would-be adopters were constrained by lack of initial capital to take up showcased 
technologies to accelerate adoption. This affected in particular the less resourced 
farmers. As a result, adoption by peer farmers was constrained. 
● Some areas experienced water scarcity during the dry season of 2020, which resulted in 
poor yields of the demo plot, causing relatively low returns for the affected farmers.  
● Restrictions imposed on movement and gatherings due to the COVID-19 pandemic in 
the second cropping season limited the ability of key farmers and the project team to 
conduct some field day events. It was not allowed to mobilize a large number of people 
during these learning events. 
● Due to limited project funds, no detailed market mapping was conducted during the 
course of implementing the pilot, to identify viable marketing channels. Farmers who 
attended learning events questioned the availability of markets in case they would engage 
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in vegetable farming, while local traders also expressed concerns about the quantity and 
reliability of produce supplied.  
3.1.3 What should be done differently in the future?  
● A more comprehensive approach, that will include support to establish vegetable 
producer groups to facilitate collective actions, especially in order to have better access 
to finance, bargaining power and markets, should be adopted in the future.  
● Some key farmers can be trained as master trainers (to train other key farmers), but will 
require follow-up technical training and coaching. An incentive scheme for scalability 
would be of great help for this.  
● The project team should emphasize that peer farmers can visit and learn from key farmers 
throughout the crop cycle and not only during farmer field day events. 
● If possible, there should be an introduction of smart subsidy use (for example through 
input vouchers) for vulnerable households to increase their adoption of the promoted 
techniques and technologies. 
● There is a need to customize support given to each target group according to their 
specific needs, to ensure productive participation and adoption of the promoted 
technologies. 
3.2 Conclusions and Next steps 
3.2.1 Conclusions 
The project successfully strengthened female and male farmers’ capacity to experiment on their 
farm in order to gain knowledge about the introduction, management and performance of 
different species and varieties of vegetables (traditional and modern), which is a vital capacity 
(expertise) for climate change adaptation. Farmers can now easily identify best performers 
according to a number of criteria. Twenty pilot farmers in Hoima motivated 50 early adopters, 
who together shared their knowledge and experience with more than 1,000 farmers in the district.   
More training needs to be conducted to support farmers to understand the market potential of 
vegetables and identify (new) marketing channels, and to strengthen marketing skills, such as 
how best to deal with price fluctuations that are currently observed as a major hindrance. This 
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will help farmers produce the right variety or varieties in the right quantities and at the right time, 
hence better meeting market demands and increasing returns on investment.  
3.2.2 Next steps 
Since the pilot project has been a success, there are opportunities to scale up the experience in 
terms of geographical scope, i.e., from just one sub-county to the entire Hoima district and the 
surrounding districts. This could be accompanied with targeting a larger pool of vegetable 
farmers and those willing to convert from production of low-income generating crops, to high-
value crops. This will be a very tangible contribution to increasing smallholder farmers’ 
productivity and income, thus improving their livelihoods and resilience. 
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